[Abstract] Formation of viral particles and packaging of genomic retroviral RNA into these particles are important steps in the late phase of the viral replication cycle. The efficiency of the incorporation of viral or cellular RNAs into viral particles can be studied using a quantitative Reverse Transcriptase-PCR (RT-qPCR)-based approach. After isolation of cytoplasmic RNA from either infected or transfected cells and extraction of virus particle-associated RNA, specific RNA levels present in both fractions are determined. The ratio of virion-associated and cytoplasmic RNA defines the encapsidation efficiency (Brandt et al., 2007; Blissenbach et al., 2010; Grewe et al., 2012) .
Prepare 600 µl aliquots of RLT buffer in 1.5 ml tubes. Store both buffers on ice. http://www.bio-protocol.org/e684 Vol 3, Iss 8, Apr 20, 2013 e. Centrifuge the cytoplasmic fraction at 13,000 x g at 4 °C for 3 min in a pre-cooled centrifuge to pellet all remaining nuclear contaminants.
f. Transfer supernatant to already prepared 600 µl RLT aliquots (step 2-c) and store on ice.
g. Optional: Extraction of the nuclear fraction
i. Resuspend nuclei pellet in 900 µl cold PBS (4 °C) and centrifuge for 5 min at 300
x g and 4 °C in a pre-cooled centrifuge.
ii. Discard PBS, add 600 µl icecold RLT buffer and mix by vortexing. Cell debris will not resolve completely in the RLT buffer.
iii. Load the solution containing the debris onto QIAshredder Spin Columns and centrifuge 2 min at 13,000 x g. Collect the flow through as nuclear fraction.
4. Cytoplasmic/Nuclear RNA isolation a. Vortex nuclear or cytoplasmic fractions in RLT and spin for 5 sec at 13,000 x g and RT.
b. Add 430 µl ethanol (>99.8%) and mix by pipetting up and down. h. Perform DNase digestion as described in steps 4-e ~ 4-g. An amount of 1 µl DNase is sufficient for particle-RNA samples. Prepare additional samples omitting the RT enzyme in order to detect amplification of (genomic or transfected) DNA sequences.
Primers used for HIV-1 specific RT-qPCR are used according to the Amplicor HIV-1
Monitor Test (Michael et al., 1999) . http://www.bio-protocol.org/e684 Vol 3, Iss 8, Apr 20, 2013 subcloned into the pCRII-TOPO plasmid with the TOPO TA Cloning Kit. An amplicon containing either the T7 or the SP6 promoter was used as template for the in vitro transcription reaction according to the manufacturer's instructions. Template DNA was removed by digestion with the MBU DNase from the in vitro transcription kit and in addition by two treatments with the TURBO DNA-free kit. RNA concentrations were measured and adjusted to 2 x 10 1 to 1 x 10 9 RNA copies per µl.
c. Using QuantiTect Probe RT-PCR Kit allows the RT reaction and PCR amplification to happen in one tube without interruption.
RT-qPCR is performed in a Rotor-Gene Q system with the following settings:
RT Steps (iii-vi) should be repeated in a total of 45 cycles. determined as the ratio between HIV-1 copy numbers/ml supernatant and HIV-1 copy numbers/µg cytoplasmic RNA. Depending on the experimental design quantification of p24 levels in the concentrated-particle samples is important to normalize particleassociated RNA levels to the amount of p24/Gag particles in the supernatants. Before use add 1,000 U/ml RNase inhibitor and 1 mM DTT. 
